Studies are reviewed that support a hypothesized role for hippocampal theta oscillations in the neural plasticity underlying behavioral learning. Begun in Richard F. Thompson's laboratory in the 1970s, these experiments have documented a relationship between free-running 3-to 7-Hz hippocampal slow waves (theta) and rates of acquisition in rabbit classical nictitating membrane (NM) conditioning. Lesion and drug manipulations of septohippocampal projections have affected NM and jaw movement conditioning in ways consistent with a theta-related brain state being an important modulator of behavioral acquisition. These findings provide essential empirical support for the recently developed neurobiological and computational models that posit an important role for rhythmic oscillations (such as theta) in cellular plasticity and behavioral learning. One of the dominant electrophysiological events in the mammalian hippocampal formation is the theta rhythm, an oscillatory potential in the 3-12 Hz range. Many reviews are available on the mechanisms and/or behavioral correlates of this potential across species and tasks (e.g., Adey, 1966; Bennett, 1975; Bland, 1986; Buszaki, Leung, & Vanderwolf, 1983; Robinson, 1980; Stewart & Fox, 1990; Vertes & Kocsis, 1997; Vinogradova, 1995; Winson, 1972). Much like the significance ascribed to gamma oscillations in neocortical areas (e.g., Singer, 1999), theta and gamma rhythms in the hippocampus are implicated in neural plasticity and cognitive processes. As a result of this, much current research and computational modeling is focused on examining the neuroanatomical and neurochemical substrates of hippocampal oscillations and their roles in behavior (e.g., Leung, 1998; Lorincz & Buzsaki, 2000; Gluck & Myers, 1993; Myers, Ermita, Harris, Hasselmo, Solomon, & Gluck, 1996; Hasselmo & Schnell, 1994). For the purposes of this paper, theta is considered a 3-to 7-Hz rhythm that accompanies alert immobility in the rabbit and that is dependent upon the integrity of the cholinergic septohippocampal system. Higher frequency (8-12 Hz), movement-related theta rhythms that are relatively unaffected by cholinergic manipulations also occur and are being studied primarily in rats. When
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